adopting a different approach -namely, the study of the formation of a scientific community.
teaching. They identified their activities with those of an international community of scientists rather than with those incumbent upon traditional university teachers. 6 However, the institutionalization and consolidation of their research activity was attained only during the second decade of the twentieth century. This institutionalization was not the result of a single process, but the outcome of several independent but converging factors. At the centre were the researchers themselves, anxious to reproduce their group and their practice. Indeed, the institutionalization of research was a crucial step for the survival of these researchers as a group. The existence and development of a 'scientific community' are vitally associated with the existence of a means of production of knowledge and a means of training new members to continue the group's activities.
Though the endogenous process of training, which gave rise to a generation of research-oriented physicists, played a central role in the institutionalization of research, exogenous factors were more significant. The specific conjuncture of the First World War and the growing demands of Canadian industry to develop industrial research in Canada acted as catalysts to give national status to a claim that researchers dispersed across Canada had been pressing upon their university presidents for more than a decade. Though Prior to the First World War, the number of university professors in physics had grown to about twenty but most of those who could find time to work on research projects had few resources and were forced to use apparatus acquired for laboratory teaching. At Dalhousie, for example, J.G. MacGregor, who had trained at Edinburgh under Peter Guthrie Tait in the mid-•87os and specialized in the study of the physical properties of aqueous solutions, worked for twenty years without a real research budget. For some time he had to use his summer months to travel to Edinburgh where, 'through the kindness of professor Tait,' he could 'make use of the rich stores of the Natural Philosophy Laboratory of the University of Edinburgh. '9 While MacGregor and his students were able to produce about sixty papers between • 879 and • 9 ø •, they worked with a minimum of resources.
In •9oo MacGregor finally received a grant of $ •oo from the Royal Society of Canada. Two years earlier the society had saved part of its annual federal grant of $5ooo and applied the surplus, 'in view of stimulating scientific research,' to help research projects undertaken by members of the scientific sections. In •899 the money was used by Section •v, biology and geology; next year it came to Section III, and MacGregor, a charter member of the society, received the grant under the condition that 'the results of such researches must be reported to the Section with the object of having them published exclusively in the Transactions. '•ø It was, however, a little late to help MacGregor, who left Dalhousie in •9 o • to succeed Tait at Edinburgh. Unfortunately, there was no spare money in the following years and no more grants were made available to promote research. to complain about the difficulties in the way of doing research. In • 9 • 2, for example, he noted that 'Some of the very distressing features of our attempt to carry out research are the lack of private rooms and the scarcity of apparatus so much of which is needed for the regular class work.' Conscious of the fact that research could not yet be ranked ahead of teaching, he added that 'Our first duty is to our students and if apparatus is needed for the undergraduates' work it must be used even if the research be sacrificed.' In his conclusion, Clark pointed out that 'It is to be hoped that research may be more adequately provided for, so that Queen's University may take her place amongst Canadian Institutions in the way of original scientific investigations as she has in other lines of University activity. '22 In addition to their request for space, time, and money to pursue their research activities, the physicists had to ensure that the university recruited individuals interested in the development of research. In x9•8, for example, Clark expressed the wish 'that in making appointments in the future a fair proportion of the men selected will be of the research type. '2"Only in this way could the position of research be 
Physics Department of McGill University noted that 'In view of the establishment of studentships under the Honorary and Advisory
Council for Scientific and Industrial Research, there will be an increasing demand for graduate instruction and research, especially after the conclusion of peace. To meet the needs of research in the field of modern physics, a special annual income for the purchase of new instruments and laboratory supplies is urgently needed. '•7
The creation of graduate programs in Canadian universities thus facilitated the reformulation of the researchers' demands as 'training,' which was more congenial to the tradition of universities. In this way, what could have been seen as two separate and even conflicting acti,ities (teaching and research) could be 'united' under the banner of training students in research. At the undergraduate level, the argument that 'good' teaching necessitates that the professor be engaged in research was also a strategy to unite research with the usual activity of a university which, as opposed to a research institute, is teaching. Though McGill and Toronto were the leading universities in scientific research, other Canadian universities were pushed in this direction by the •Rc as well as by the competition existing between all the Englishspeaking universities, and rapidly adjusted their programs.
The importance of scientific research for the future of Canadian industry, a theme promoted by the •Rc on a national scale, was rapidly diffused among the universities. It could now be found as a consistent concern in the annual reports of university presidents and was no longer confined to departmental reports. In his In x 957 the •Rc summarized the first decade of its activities and was proud to announce that 'an active and efficient research organization has been built in Canada, through which the investigation of any problem of national importance can be undertaken.' •c funds had permitted x99 students sharing 344 fellowships, studentships, and bursaries to be trained at the graduate level in twelve universities across Canada. Though 'the main purpose of scholarships [was] to train men in research work,' and not necessarily to produce publications, the report noted that the 458 scientific papers produced by the holders of these scholarships were a good indication of the seriousness of their work. Sensitive to the problem of the brain drain, the report mentioned that out of the •55 students who had completed their training, •53 were still in Canada. In its survey of the research grants, the council noted that • 5o projects involving universities had been financed and that though the majority of them involved specific industrial problems, it had also financed pure research on the grounds that 'industry can advance no faster than the principles upon which it is based.' As a further justification of this move, the report also stressed the fact that 'it is not often easy to differentiate between researches in pure and those in applied science, since it is frequently found that the pure science of yesterday has an industrial application to-day. '46 H. Blair Neatby has suggested that 'English-Canadian universities have experienced a revolution since the • 94o's, ' and that 'the impetus of this transformation has been the priority given to research. '47 In fact, this 'revolution' had a long preparation and was a rather 'quiet' one. The emergence of research was the result of a long 'infiltration' in the universities by a new research-minded generation of professors, an infiltration begun at the end of the nineteenth century and which led to a truly consolidated position towards the end of the First World War. grants and fellowships, as did the better endowed universities also? In this way a system of production of scientific knowledge, the output of which was publication, was set in motion.
